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where 7 is the direction of the et momentum, and fg is the W_ Py,
parallel to the e* momentym
ay plane, and that transverse

Pry, and Pr; are, respectively, the et polarization component
direction, that transverse to the e* momentum within the dec
+ ntum and & > the decav vlare - : -
to the e* momentum a_nd norn.ual .j;__oh the _d‘eca lane. A non-zero value of the_ triple T-odd
correction, Pry, would imply violation of time-reversal invariance. They are given by
T ——

P, sin 0. Fr,(z)
Pri(z,0.) = Fis(z) £ P, cos 0. Fas(z)’ (36)
. Pu sin 9=FT2(I)
Pra(z,0.) = Fis(z) % P, cos0, Fas(z)’ (37)
_ Fip(z) + P, cos 0.Fap(z)
Pr(z,6:) = Frs(z) + P, cos 0.Fps(z) ’ (38)
where the 4 sign corresponds to u* decays, and
1 " 3 2_ 2 " 4 4z — 22) 39
Fri(z) = iz —-2[§_ + 12(p — Z)](l — T)zg — 31}(2: - xy) +1! (—3z? + 4z — z3) }, (39)
L .« B
FTz(x) = § :1:2 —— ;1:8 {3-’-‘5(1 — 1‘) + 22 1-— Iﬁ}, = T‘V|qLAn~G_ (40)

Fie(z) = 5o/ — 23 {g_.;‘_(—zz +24/1 ) +4¢(5 - %)(41 —44/1- _»r,g)}, (41)
Fap(z) = %{g__"@f —z—2d) 4 4(p— ;13-)(43;2 ~ 3z~ ) +20(1 - m)zu}. (42)

where &', ¢”, ", (e'/A), and (B'/A) are newly defined Michel parameters (’I’(inoshi‘ta and
Sirlin, 1957b; Fetscher and Gerber, 1998). In the SM, ¢' = § =1land " = (a [A) =
(8'/4) =o.
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TABLE V. Experimental values of some of the Michel decay parameters.

Michel parameter SM valye Experimental valye Sensitive observables
p 3/4 0.7518 + 0.0026 Frs

(35)

n 0 ~0.007 +0.013 Frs and Pr,
§ 3/4 0.7486 + 0.0038 Fas and P
¢ 1 1.0027 + 0.0084 Flgand Py
gﬂ 1 1.00 + 0.04 P

1

0.65+0.36 ﬁ

" Only the product of £P, is measured.
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where 7 is the direction of the e* momentum and _Pl is the muon spin J;olanza.tlon Py,

Pr, and Pr; are, respectively, the e* polarization component parallel o the e* momentum
dlrectlon “that transverse to the e* momentum within the decay plane, and that transverse
to the e* momentum and normal to the decay plane. A non-zero value of the triple T-odd
correction, Prz, would imply violation of time-reversal invariance. They are given by

PIA Sln oeFTl(I) :
_ 36
Pri(z,6.) Fis(z) & P, cos . Fas(z)’ >
P, sin 0, Fra(z)
_ 37
Pra(z,0.) Fis(z) £ P, cos 0. Fas(z)’ o
_ Fur(a) + Bucosd Far(a) 58
Py(z,0.) = Fis(z) £ Py cos 0. Fas(z) ' 0

where the + sign corresponds to u* decays, and
1 " 3 2 L _ 2 _ 2
Fri(z) = ﬁ{—Q[i +12(p — Z)](l — z)zo — 3:1_1(12 - xg) +;]:.( 3z + 4z :ru)}, (39)
Fry(z) = l\/:r,’2 -z {BQL(I —z)+ 2&\/1 - zg}, 2 T-VietAnne (40)
Fip(z) = z? — x} {9{ (=2z+2+\/1—2}) + 4{(6 - —)(41 —4+4+4/1- :rn)} (41)
Fap(z) = g{g'(zf —z—z3) +4(p — Z)(4ac2 —3z-z3)+ 27_,_"(1 — x):co}. (42)

where ¢, £”, 0", (a'/A), and (3'/A) are newly defined Michel '?arameters ('I'(inoshi'ta and
Sirlin, 1957b; Fetscher and Gerber, 1998). In the SM, § = ¢ = land n = (a /A) =
(8'/A) = 0.
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TABLE V. Experimental values of some of the Michel decay parameters.

Michel parameter SM value Experimental value Sensitive observables
P 3/4 0.7518 + 0.0026 Fis
n 0 —0.007 +0.013 Frs and Pry
5 3/4 0.7486 - 0.0038 Fys and P,
€ 1 1.0027 + 0.0084 Flgand P,
¢ 1 1.00 +0.04 Py
¢ 1 0.65 + 0.36 Py
! Only the product of &P, is measured. T |SeTReTie  TALT oF DEcay
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FIG. 3. Constraints on the mass of Wg vs. its mixing angle (¢) in the manifest left-right

symmetric model. The experimental constraints of “Strovink”, “Peoples”, “MEGA” and “D0” are
from Jodidio, et al. (1986), Derenzo (1969), the MEGA experiment (unpublished), and Abachi, et
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1. 4 — ey in the SM with m,, # 0 |
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v; = v, cos b + v, sin 6
2
I oc (2571 in? f cos? 0
W+ X e sin“ @ cos
~

Neutrino data: BR < 10~°Y!I

2. LFV in minimal SUSY |

For fi-€ (¥,-V.) mixing:

The fermion in the loop is now a neutralino/chargino
instead of a neutrino ( myo, myx > m, = large rates)



3. 4 — 3e et u -e conversion on nuclei I

v 7 + ...(suppressed box-diagr.)

If R-violation, tree-level ;1 — 3e and ;1 — e conversion !

4. Massive neutrinos and SUSY I

Even if:
1 0 0 1 % %
Maur: mj 5 X 0O 1 O , RGEs — * 1 %
0 0 1 |

Corrections in the basis where ()\}:)\g)f is diagonal, ie:

1 . Mgur
In M Aum
16 My "3 mSusy
T N Dirac waass

L
(Smg o

(And similar corrections for dm; )

INFO: The larger the p-e lepton mixing and the neutrino
masses, the larger the rates for 1 — ey
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(Hisano and Nomura, hep-ph/0004061)
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FIG. 19. Angular distribution of e* in polarized pt — ety decay.
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FIG. 24. Angular distribution of the physics background from the pt — etw,7,y decay from
polarized muons (a solid line). u* — efy (a dotted line) and pu* — efy (a dashed line) decays
are also shown (after Kuno and Okada, (1996)).
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FIG. 27. Kinematics of the pt — etete-
P1, P2 are the momentum vectors of the two et
is the decay plane on which p, 7,
polarization vectors, P and P3,

decay in the muon center-of-
s and p3 is that of the -
and p3 lie. The plane-II is the

are located (after Okada, et al., (1999)).
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